Objective: To examine the impacts of social integration and loneliness on the mental health of humanitarian migrants (HMs) in Australia over time.
© 2018 The Authors A t the end of 2016, there were 65.6 million forcibly displaced people globally and 189,300 refugees resettled in hosting countries. 1 Australia is a major hosting country that annually admits 14,000 refugee and humanitarian entrants. 2 Existing research has pointed out that humanitarian migrants (HMs), including refugees and asylum seekers, have poorer general and mental health than the general population. 3 For example, according to a meta-analysis of conflict-affected persons from 40 countries and a review covering 16,010 war-affected refugees, the prevalence of post-traumatic stress disorder (PTSD), depression and anxiety among refugees was up to 30.6%, 30.8% and 20%, respectively. 4, 5 As a way of comparison, the prevalence among the general population globally is 3.3%, 6 4.4% and 3.6%, 7 respectively.
Additionally, previous studies have indicated that refugees have higher risks of physical health issues, such as cardiovascular mortality, 8 diabetes, hypertension and hyperlipidemia. 9 Existing evidence suggests that refugees experience a number of migration-related stressors along the migration continuum: pre-migration, in transit and post-migration stressors. 10, 11 The pre-migration phase is concerned with individuals or families experiencing persecution or human rights abuses in their home countries, and who are trying to escape and find protection in a safer environment in another country.
During this phase, stressors include a number of physical or psychological trauma such as family separation, the loss or death of a family member, compromised daily living environments and -most importantly -daily abuses due to religious or ethnic conflicts and associated deprivation of basic necessities.
11
Refugees come to Australia directly from a refugee or a non-refugee camp setting in transit countries. In the transition country, they also experience stressors related to struggles and security threats, such as violence, insecurity and illness in the refugee camp; lack of protection; insecurity; fear of forced repatriation to country of origin; or living in legal limbo in the transit country.
On arrival, refugees receive governmentfunded services as part of the Humanitarian Settlement Program (HSP). The HSP's primary purpose is to provide support to all humanitarian entrants to help them gain the required skills and knowledge needed Impacts of social integration and loneliness on mental health of humanitarian migrants in Australia: evidence from a longitudinal study to become self-reliant and active members of the Australian community. Services under the HSP usually last from six to 12 months and include case management (e.g. on-arrival accommodation and property induction, provision of an initial food and essential items package, assistance to addressing immediate health needs and so on), other services to maximise settlement outcomes (e.g. onshore orientation program to build knowledge of Australian values and way of life), lessons, education and training for pre-arrival skills and qualifications recognition (e.g. Adult Migrant English Program), assistance to engage with employment services and establish a business, and other specialised and intensive services. 12 However, previous research has shown that resettlement services may be unmatched with HMs' needs. 13 Further studies are needed to assess the provision and effect of healthcare services in the early stages of resettlement.
It is worth noting that the post-migration phase is characterised by challenges associated with cultural adaptation and culture shock. Refugees are expected to acquire the culture of the host communities, a cultural modification that governs the adaptation to or the borrowing of cultural traits or behaviours from the host culture, and where possible the merger of cultures -a process well documented as acculturation. Stressors include the need to learn the host community's language, values, norms and behaviours, which can lead to social isolation; intergenerational conflicts; confusion over and/or loss of cultural and community identity; lack of environmental mastery; racism and discrimination; and lack of social and financial capital and accumulation. 11 Therefore, pre-migration and in-transit physical or psychological traumas, such as violence, war, torture, family separation, insecurity, uncertainty about the future and illness, as well as post-migration difficulties, contribute to the HM population's poor health status. 14, 15 While cross-sectional studies have proved that pre-migration and in-transit traumas have significant impacts on HMs' health status, 15, 16 recent research has increasingly focused on post-migration difficulties, especially stressors related to resettlement processes, 14, 17 as they may moderate the ability of refugees to recover from pre-migration and in transit traumas. 18, 19 Our previous research found that the feeling of loneliness and social integration stressors (i.e. language barriers and being unab le to get used to life in Australia), were not only associated with psychological disorders among HMs, but also could moderate the association between pre-migration traumas and psychological disorders. 19 However, the associations between post-migration stressors and health were mainly explored by cross-sectional studies, which precluded inferences on causality. Further longitudinal studies are needed to determine the direction of influence between post-migration stressors and health and the impacts of changing post-migration stressors, so that a better understanding of the causal mechanism leading to health issues in HMs can be developed. To the best of our knowledge, there is no evidence on the impact of changing post-migration stressors during resettlement on HMs' health status. The majority of existing longitudinal studies involve interventional research, which assesses the effectiveness of therapeutic interventions on mental health and factors of intervention effectiveness. [21] [22] [23] Other observational longitudinal studies focus only on the associations between mental health and baseline post-migration stressors and demographics, 24, 25 which fail to capture the impacts of changes in post-migration stressors. In addition, inconsistent time trends in mental health issues are demonstrated in existing studies. Some report an increasing trend of PTSD and depression in cohorts of settled refugees followed over three years, 24, 25 while others report decreased PTSD symptoms after one or seven years. 26, 27 Different measurement methods and follow-up duration may contribute to the inconsistent results.
In the current study, based on our previous research 19, 28 and data from three waves of the 'Building a New life in Australia' (BNLA) project (2013-2016), we aimed to explore time trends in general and mental health among HMs and the impacts of the changing status of social integration and loneliness during resettlement on HMs' health status over time.
We hypothesised that general and mental health problems would escalate during the resettlement. We also hypothesised that the changing status of social integration stressors or loneliness during resettlement would negatively affect HMs' general and mental health status over time.
Methods

Data resources
We conducted analyses of data from the BNLA project. 29 The 
Study participants
The details of the study population and sample selection of the BNLA project have been published in the project guide 29 and our previous studies. 19, 28 First, a total of 11 study sites were selected, based largely upon where HMs were expected to be settling during the study. Second, within each study site, principal applicants (PAs) aged 18 years and over who had been granted a permanent humanitarian visa in the three to six months preceding the survey were identified as the potential pool of eligible persons (n=4,035 Figure 1 ).
Measures
Dependent variables
Health indicators included general health, post-traumatic stress disorder (PTSD) and severe mental illness (SMI). These three indicators were measured in each wave of the BNLA project. 
Successfully contacted n=2,031
Proceed with an interview
n=1,825
Agreed to participate n=1,509
Refused to participate n=316
Moved to an area outside of the scope of interviewing or unavailable for the duration of the fieldwork period n=206
Failed to contact n=738
Initiated for contact n=2,769
Not initiated for contact n=1,266
Secondary applicants agreed to participate n=890
Participants in Wave 1(baseline) n=2,399
Missing data † in independent variables n=171 Analytic sample n=1,723
Participants maintained in Wave 2 n=2,009
Can't be contacted or be ineligibly proceeded n=285
Refused to participate n=105 285 participants failed to Participants in Wave 3
n=1,894
Participants in Wave 2
n=2,009
Participants maintained in
Can't be contacted or be ineligibly proceeded n=376
Refused to participate n=129 285 participants failed to 
Notes: † participants reported "does not apply/don't know/ prefer not to say" in dependent variables.
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3 (3=Social integration stressors decreased). Similarly, loneliness during resettlement was classified into four categories: did not feel loneliness in either wave (0=Never experience loneliness); felt loneliness in both waves (1=Have been experiencing loneliness since the beginning); felt loneliness in Wave 1 but not in Wave 3 (2=Overcame loneliness ); and felt loneliness in Wave 3 but not in Wave 1 (3=Have started to experience loneliness).
Covariates
In this study, we included the participants' demographics, the number of potentially traumatic events (PTEs) experienced before resettlement, post-migration stressors and use of resettlement services as covariates. Other post-migration stressors were measured by asking respondents whether they had or experienced the following stressors: discrimination (yes=1, no=0); family conflicts in Australia (yes=1, no=0); concerns about family in Australia, including caring for family/family's health (yes=1, no=0) and family's safety (yes=1, no=0); economic stressors, including employment (yes=1, no=0), housing (yes=1, no=0) and financial status (yes=1, no=0); and worrying about family or friends overseas during resettlement (yes=1, no=0). 35 The first and second stressors were measured in all three waves; the others were only measured in Wave 1 or Waves 1 and 3.
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The BNLA project collected data on participants' use of four types of resettlement services in all three waves. 29 We defined utilisation of each resettlement service (yes/ no) as the participant reporting that they had ever used the service during the three waves of the survey. Resettlement services included: 1) help accessing public housing from government and settlement caseworker; 2) English language training; 3) job training or further study other than language training; and 4) social security payments, including Newstart allowance/unemployment benefits, family assistance, disability payments, carer payment/carer allowance, parenting payment, youth allowance, age pension and other benefits.
Data analysis
Analyses were conducted using SAS 9.4 (SAS Institute Inc., Cary NC). Descriptive statistics including the mean, standard deviation (SD), frequency and proportion were used to describe general and mental health, independent variables and covariates of the study participants. Using a chi-square test, we compared unadjusted differences in general and mental health among the participants with different social integration or loneliness during resettlement in each wave. Additionally, generalised linear mixed models (GLMMs) were used to test unadjusted time trends in the prevalence of poor general health, PTSD and SMI over time.
Impacts of social integration and loneliness during resettlement on general and mental health among humanitarian migrants over time were analysed by GLMMs with the logic link while controlling for all covariates. Adjusted odds ratios (aOR) and their 95%CIs to assess these impacts were calculated. Survey time (wave) was included in models to account for changes in general health over time. Wave and quadratic wave (wave 2 ) were included in models to account for changes in mental health over time due to the U-shaped trend in PTSD and SMI ( Figure 2 ). Moreover, in this study covariates were further divided into groups, namely time-dependent and time-independent covariates. 36 The former included marital status, employment status, discrimination during resettlement and family conflicts in Australia. These four variables were measured in all three waves and changed in value over time; therefore, they were adjusted as time-dependent covariates. The other demographics and postmigration stressors only measured in Wave 1, the number of pre-migration PTEs and use of resettlement services were adjusted as time-independent covariates. All interactions between survey time and social integration or loneliness during resettlement were analysed. However, none were significant and, as a result, they have not been listed in Tables 3  and 4 .
We conducted sensitivity analyses using multiple imputations and simple imputations to identify how robust our results were. Under the multiple imputation, to impute dependent variables, we included all covariates via Markov Chain Monte Carlo. 37 We performed simple imputations in two ways; first, all missing dependent variables were recoded as 0 (having good general health/not having SMI/not having PTSD) and then were all recoded as 1 (having poor general health/having SMI /having PTSD).
Results
At the first wave of the BNLA program, the mean age of the 1,723 HMs was 36.6 (SD 4.0) years, 46.1% were female and 39.6% were Table 2 ). The time trend of PTSD and SMI over time were U-shaped, while poor general health was linearly associated with time ( Figure 2) ; however, these trends were not significant. In addition, we divided the HMs into eight subgroups based on their responses to two independent variables. Significant time trends of general and mental health outcomes were shown among subgroups having increased or stable social integration stressors and increased or overcoming loneliness. Additionally, in each wave, participants with different social integration or loneliness had significant differences in both general and mental health.
GLMMs showed social integration stressors and loneliness during resettlement had significant impacts on HMs' general and mental health after controlling for all covariates (Tables 3 and 4 ). Table 3 
Discussion
To the best of our knowledge, this study is one of the first to assess time trends of general and mental health status and examine the effect of changing resettlementrelated post-migration stressors on HMs' health over time.
Regarding time trends of health status, the current study found that mental health indicators for HMs, including SMI and PTSD, followed U-shape trajectories during the first three years of resettlement in Australia. The prevalence of SMI and PTSD decreased from baseline to the first wave of follow-up (the second year of resettlement) while increasing in the second wave of follow-up (the third year of resettlement). These findings were inconsistent with the literature, suggesting that mental health of HMs tends to increase or decrease linearly during resettlement. [24] [25] [26] [27] Differences in the number of measurement waves and follow-up periods could explain the inconsistencies. That is, existing studies only measured at baseline and end of followup, which cannot detect fluctuations during the follow-up, 24, 25 or reported a shorter follow-up duration of one year. 26 Decreasing rates of mental health issues during the first year might be a developmental consequence of the HMs' positive experience of resettlement. At the initial resettlement, refugees experience the relief of finding security in hosting countries, 38 while enjoying access to a range of social and welfare services and being unaware of the potential stressful nature of the migration experience. 39 Alternatively, mental health symptoms could be a fluctuating phenomenon. 26 Afterward, the increased prevalence might be a result of chronic and severe health mental issues. 24, 25 Furthermore, in the current study, healthy HMs were more likely to drop out than their counterparts with health problems, which could enlarge the proportion of mental health problems among HMs remaining in the study (see Supplementary File - Table S3 ).
Unlike mental health, general health showed a linear trajectory in its pattern of 
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© 2018 The Authors deterioration. The finding was consistent with prior research reporting poorer general health among refugee fathers. 3 Except for persistent and high prevalence of mental health problems and the aging effect, poor access to and inadequate use of healthcare in the host country may be a significant contributor to the deterioration in general health among HMs. Although hosting countries' governments have made efforts to improve healthcare services for HMs, such as free interpreting services 40 and guidelines for cultural competence in healthcare, 41 HMs with health problems still experience systemic and sociocultural barriers to health service access and lack the competence to use available services. 42 It is worth noting that, based on our previous findings on the moderation effect of post-migration loneliness and social integration, 19 in this study we found the changes in social integration and loneliness during resettlement had significant impacts on HMs' health over time. Specifically, HMs with loneliness or social integration stressors during resettlement had worse general or mental health status over time than those without these post-migration stressors, regardless of the subsequent change in stressor status. HMs who experienced an increase in loneliness and the number of social integration stressors, or experienced loneliness and social integration stressors but overcame them over time, had poorer physical and mental health than those who had never had stressors. These findings were consistent with existing research on earthquake survivors in Japan, which reported a negative association between social integration and mental health. 43 In another longitudinal study of the elderly, high levels of social integration stressors and loneliness were associated with a high probability of being physically frail as well. 44 Our findings underline the urgent need to embed strategies to overcome social integration stressors and loneliness into interventions to improve HMs' health. Current interventions for HMs' mental health include brief psychotherapies, pharmacotherapies and psychosocial interventions. 45 Although research reported that psychotherapies led to positive outcomes in refugees, 46 there were still debates on the effectiveness of the brief psychotherapies, as most of the HMs were socially isolated and possibly lacked the ability to join therapy in routine healthcare. 45 Taken together, it is important to focus not only on psychological factors but also on the social environments, 47 and to give priority to psychosocial interventions to improve HMs' health. 45 Psychosocial interventions for survivors of mass violence in Rwanda have resulted in verified improvement in mental health symptoms in participants in the program compared with non-participants. 47 The findings call for attention to the need for psychosocial programs to help HMs establish healthy social relationships -for example, by encouraging individuals in similar circumstances to share interpersonal difficulties and strategies. In addition, the design of psychosocial programs and other settlement services needs to take cultural factors into consideration, because the findings suggest that HMs with different background and countries of origin had different health status after resettlement. 34 The findings were consistent with previous research showing a significant relationship between health indicators and post-migration stressors such as discrimination, economic stressors and worry about overseas friends. 17 However, we did not find any significant links between resettlement services use and mental health; only the relationship between job training or further study and general health was significant. This may be because resettlement services included in the BNLA project related mainly to language and job training and social security. However, on arrival in Australia, HMs benefited from a number of services provided under the HSP. 12 Despite the strengths of the design of the longitudinal BNLA cohort, there were limitations to consider. First, the drop-out of the study participants may have inflated the prevalence of HMs' health issues over time, because the drop-out in Wave 3 was significantly related to better health status at baseline (See Supplementary File - Table S3 ). However, the results on imputed data, even when all missing data of health indicators were recoded as having good general and mental health, showed robust outcomes on File -Tables S1 and S2 ). Second, although the BNLA sample showed a good representation of onshore and offshore HMs in Australia, this survey had lower representation of HMs who were older, were male, lived in capital cities and were born in Burma, the rest of Asia or Africa. 29 Third, report bias may have been present due to the use of self-reporting in measurements. Fourth, due to limited data, independent variables were only available for the first and third waves of the survey, which precluded more comprehensive measurement of changes in social integration and loneliness during resettlement. There was also limited information on other possible health-related factors, such as healthcare services use 42 and substance abuse status. 48 Fifth, to date, only data for the first three waves of the BNLA project are available; the long-term development of the health status of HMs should be studied in the future.
Conclusion
The study illustrates the persistent and high prevalence of mental and general health problems among HMs during the first three years of resettlement. It also highlights the adverse causal effects of increased social integration stressors and increased loneliness on both general and mental health. The findings underline the urgent need to incorporate strategies to overcome social integration stressors and loneliness into interventions to improve HMs' health.
